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Abstract The digit span task has long been a vital component in assessing working memory in
both clinical and research contexts. Martin’s (1978) two-experiment research established that digit
span performance reflects order-information retention rather thanmere memory capacity. The fol-
lowing study aimed to replicate Martin’s second studymethodology using a larger andmore diverse
sample to enhance generalizability, employing modernized testing procedures. English and French
participants (n = 79) between 17 and 74 years of age, with varying levels of education and back-
grounds, were asked to complete a 45- to 60-minute study, which included order recall and digit span
tasks. While our results generally support the hypothesis that digit span is a predictor of memory
performance, they only partially align with Martin’s original findings. We observed significant but
weaker correlations between digit span scores and strict recall scores (r = 0.32, p = 0.004) com-
pared to Martin’s original report (r = 0.63, p = 0.01). Conversely, we found a significant increase
in correlation with lenient recall scores (r = 0.34, p = 0.002), indicating a shift in performance pat-
terns. Notably, our participants exhibited nearly a 50% decline in average performance compared
to those in the original study, suggesting potential external influences on outcomes. Future research
should consider integrating a verbal span test to simultaneously assess item and order memory and
explore how factors such as age and demographic variables influence performance. This approach
would provide insights into generational effects and contextual influences on memory processing.
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Introduction

The digit span task, a cornerstone of working memory as-
sessment since the late 19th century (Blankenship, 1938),
requires participants to recall sequences of auditorily pre-
sented digits (Weiss et al., 2016). As one of the most exten-
sively studied neurocognitive tasks, performance is quan-
tified by the maximum sequence length that can be re-
produced (Schroeder et al., 2011). Its standardized inclu-

sion in intelligence assessments like the Wechsler Scales
(WAIS/WISC) and historical examinations (e.g., Binet tests)
underscores its clinical and research utility for evaluat-
ing conditions such as learning disabilities, neurocognitive
disorders, and stroke-related deficits (Conway et al., 2005;
Geva et al., 2021, 2021; Giofrè et al., 2016). Lynch and
Baudry (2015) highlight the ongoing debate on the capac-
ity of short-term memory (STM). Indeed, Miller (1956) de-
termined working memory capacity (WMC) to be 7 ± 2,
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while Cowan (2001) concluded that it was 4 ± 1. Wilhelm
et al. (2013) question those measures of WMC and instead
propose a model based on its limitations. While tradition-
ally viewed as indicators of STM capacity, recent cogni-
tive psychology research suggests that digit span tests may
predominantly reflect an individual’s ability to retain se-
quential order information rather than their overall capac-
ity for item retention (Oberauer et al., 2018). This ongo-
ing investigation into digit span contributes to variability
in findings, highlighting the need for a consensus that can
only be achieved through study replication (Maxwell et al.,
2015). In psychology, the lack of replication has been in-
creasingly recognized by the academic community, with
some referring to it as a replication crisis (Braden, 2024).
As a result, researchers are calling for more robust proto-
col publications to encourage replication efforts. Given the
widespread use of digit span as a staple of intelligence test-
ing, a thorough understanding of the memory processes
it involves is essential for maintaining confidence in the
task’s validity. Therefore, replication of findings concern-
ing the memory processes underlying digit span capacity
is necessary.

Given that digit span requires information registration,
temporary storage, focused attention, auditory discrimina-
tion and auditory rehearsal, it is widely accepted as be-
ing linked to working memory (Weiss et al., 2016). Work-
ing memory, conceptualized by Baddeley and Hitch (1974),
provides a more comprehensive framework (see Figure 1)
for understanding these processes. Their multicomponent
model comprises a central executive (responsible for at-
tentional allocation and cognitive control), a phonological
loop (for verbal informationmaintenance), and a visuospa-
tial sketchpad (for visual and spatial representation reten-
tion). Baddeley (2000) later added a fourth component,
the episodic buffer, which integrates information from the
other systems and long-termmemory. This model explains
how sequential processing and item retention operate as
distinct processes within memory tasks.

The importance of understanding these distinctions ex-
tends beyond theoretical interest. Memory span differ-
ences have practical implications across multiple domains,
including education, neuropsychology, and clinical assess-
ment. Extensive experimental and meta-analytic stud-
ies (Huang-Pollock & Karalunas, 2010; Martinussen et al.,
2005; Rapport et al., 2008; Willcutt et al., 2005) demon-
strate that deficits in working memory capacity, particu-
larly in the central executive function and the visuospa-
tial sketchpad of Baddeley’s model, are found in children
with attention-deficit/hyperactivity disorder (ADHD). Fur-
thermore, deficits in working memory capacity may serve
as early markers for conditions such as Alzheimer’s dis-
ease (Rosen et al., 2002). Additionally, social psychology

research has revealed that stereotype threat can reduce
working memory capacity, mediating its effects on stan-
dardized test performance (Schmader& Johns, 2003). In de-
velopmental psychology, declines in working memory ca-
pacity associated with aging are central to the general cog-
nitive effects of aging (Hasher & Zacks, 1988). Given these
theoretical and empirical developments, replicating Mar-
tin’s (1978) study is both timely and necessary to reassess
the validity of digit span within modern memory models.

Martin’s (1978) two-experiment study provided founda-
tional evidence that digit span performance reflects order-
information retention rather than general memory stor-
age capacity. In her first experiment (N = 38), digit
span showed correlation with order recall measures while
demonstrating no significant relationship with other mem-
ory store capacities. The second experiment (N = 16)
further isolated this relationship, revealing a strong cor-
relation between digit span and order retention (r = .63,
p < .01), but not item retention (r = .28). These findings
suggested that digit span tasks primarily measure sequen-
tial processing abilities rather than storage capacity per se.

Subsequent research has generally supported Martin’s
distinction between itemandordermemory (Majerus et al.,
2006), though questions remain about the generalizability
of her original findings. The study’s relatively small, ho-
mogeneous sample, drawn from the Oxford Subject Panel,
and dated methodology limit the certainty with which we
can apply these conclusions to broader populations or con-
temporary research contexts. Moreover, the increasing use
of digit span tasks in clinical, educational, and neuropsy-
chological assessments makes it imperative to establish
whether they truly measure what researchers and practi-
tioners assume they measure.

The current study aims to replicate and extendMartin’s
(1978) second study with two key improvements: a larger,
diverse sample to enhance generalizability and modern-
ized testing procedures. We specifically examine whether
digit span performance shows a stronger correlation with
order memory (assessed via strict scoring criteria) than
with item memory (assessed via lenient criteria). Confirm-
ing this pattern would support the construct validity of
digit span as a measure of sequential processing in work-
ing memory; null findings, however, suggest the need for
theoretical refinement.

This replication serves multiple important functions.
First, it addresses fundamental questions about the cog-
nitive processes underlying digit span performance. Sec-
ond, it provides an empirical test of whether mid-20th-
century memory findings remain valid in contemporary
research contexts. Finally, by clarifying what digit span
tasks truly measure, the results may inform their appro-
priate use across various applied settings where they are
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Figure 1 Baddeley and Hitch’s Working Memory Model (1974). Working memory conceptualization as formulated by
Baddeley & Hitch (1974).

commonly employed as assessment tools.
In line with both the original findings and recent theo-

retical developments, we hypothesize that, first, digit span
performance will correlate significantly with sequence or-
der memory capacities as measured by strict scoring cri-
teria; second, digit span performance will show limited or
no significant relationship with pure item retention abil-
ities as measured by lenient scoring criteria; and finally
these differential correlations will support the interpreta-
tion that digit span tests primarily assess aspects of work-
ing memory related to sequential processing rather than
general short-term storage capacity.

Through this systematic replication, we aim to con-
tribute to both ongoing theoretical discussions about work-
ing memory architecture and the broader conversation
about reproducibility in psychological science.

Methods

The methodology of this study was designed to closely fol-
lowMartin’s (1978) second experiment. Key elements, such
as the order of stimulus presentation and scoring methods,
were preserved. However, some adjustments were made
to stimuli and recall times to ensure consistency between
tasks and to facilitate adaptation to an online format. Those
adjustments are described in more detail in the materials
and the procedure sections.

Participants

This study was conducted as part of the laboratory compo-
nent of the undergraduate course Cognitive Processes (PSY
3777) at the University of Ottawa during the winter 2025
session. A non-probabilistic convenience samplingmethod
was employed: all students enrolled in this course were
asked to invite friends and family members to participate
and were responsible for sending them a link to the online
study, which included a unique access code. Participants
had two weeks to complete the study and were instructed
to reserve a 45- to 60-minute period, free from any distrac-
tions, to complete the study. Moreover, no compensation
was provided to the individuals who participated in the
study.

Data was obtained from 79 participants. Exclusion cri-
teria included not completing the full study (n = 0) and
being under 17 years of age (n = 0). To participate in
the study, participants also had to reside in Canada and
be able to understand and read English or French. Data
was retained for all participants (female, n = 37; male,
n = 42) aged between 17 and 74 years old (M = 32.16,
SD = 16.39), from diverse ethnic backgrounds (Cau-
casian, African Black, Caribbean Black, East Asian, Indige-
nous, South Asian and West Asian), all proficient in either
English or French. See Table 1 on the journal’s web site for
a detailed demographic profile of the participant sample.
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Materials

This study was administered through an online program
developed using JavaScript and made accessible via
a website link shared with participants. This format rep-
resents a modification of Martin’s (1978) original experi-
ment, which was conducted in a laboratory setting, and
was adapted here to improve accessibility for participant
recruitment. The program was designed to launch in full-
screen mode, minimizing on-screen distractions. It in-
cluded a consent form, demographic questions, task in-
structions, practice sessions, stimulus presentation, an op-
tional break and closing questions. All stimuli were dis-
played in the center of the screen, in bold, on a white back-
ground for optimal contrast. Due to the program’s layout,
participants were asked to complete the study on a com-
puter or tablet, rather than a cell phone, to ensure proper
visibility.

Stimuli

The study consisted of two tasks: a digit span task and a se-
rial letter recall task. For the digit span task, three sets of
MP3 auditory stimuli were prepared and were randomly
generated by JavaScript for each participant. Each set in-
cluded ten immediate digit lists made up of digits ranging
from 0 to 9. Each set contained a single-length list, rang-
ing from three to twelve digits in length. The length in-
creased by one digit per list, reaching twelve digits by the
tenth list. Lists of ten digits or less contained no repeated
digits, while longer lists contained one or two repeated dig-
its, though not consecutively. The lists were presented in
ascending order, and a “ready” auditory stimulus was an-
nounced five seconds before the presentation of each se-
quence. The sequence was then presented at a rate of one
digit per second. A standardized three-second interval was
implemented between the end of each stimulus presenta-
tion and the appearance of the response box to facilitate
consistent response timing and data coding. Participants
had 30 seconds to report the sequence presented. This pro-
tocol was repeated 30 times.

For the order recall visual task, participants were asked
to memorize a series of capital letters presented visually
in the middle of their screen. We did not use predeter-
mined lists, unlike Martin’s (1978) use of Latin squares.
The present study generated lists randomly from Bamber’s
(1969) classic twelve-letter pool (i.e., B, C, D, F, J, K, L, N,
S, T, V, and Z) using JavaScript, maintaining the rules es-
tablished by Martin (1978). In other words, no letter was
repeated within the same list. The original study (Mar-
tin, 1978) did not specify which letters were used; thus,
Bamber’s set was selected for standardization. The word
“READY” appeared on the screen, with an audible signal
to indicate the start of the sequence in four seconds. The

word “READY” then disappeared, and three pairs of letters
were revealed at a rate of 0.5 seconds per pair of letters,
while the other two pairs remained displayed horizontally
from left to right. All pairs then disappeared simultane-
ously before the recall prompt was presented, following
a standardized three-second interval that would facilitate
consistent response timing and data coding. Participants
were required to enter each letter into predefined boxes
corresponding to the serial position within the sequence.
In the original study, Martin (1978) used 72 sets; however,
in this replication, we used 30 sets to equalize the length of
this task with the digit span task, while maintaining a suf-
ficient quantity for quality analysis.

Procedure

The experiment began with a welcome message, offer-
ing participants the option to complete the study in either
French or English. Participants were informed that the
study automatically entered full-screen mode and was not
compatible with phones. In the event of technical prob-
lems, participants could contact the team for assistance.
Participants completed a consent form, which informed
them that their participation was voluntary and that they
could withdraw from the study at any time. They also com-
pleted a socio-demographic questionnaire to obtain a de-
scriptive representation of our sample, which represents
a modification of Martin’s (1978) study, where only the age
range of participants was reported in the original research.
The questions asked enabled us to obtain a sufficiently rep-
resentative portrait of our sample (e.g., gender, age, educa-
tion level, ethnicity). Participants were provided with gen-
eral instructions to reduce variability in testing conditions.
These included verifying speaker function, sitting an arm’s
length from their device, using assistive devices if needed,
ensuring a quiet environment and avoiding interruptions
during the study.

Instructions for the digit span taskwere followed, along
with a short practice session to prevent confusion during
the scored task. This practice was formatted identically to
the main task and featured a three-digit example. Before
each digit list, the word “Ready” was played audibly five
seconds before the auditory presentation. Digits were pre-
sented at a rate of one per second. After the final digit, a text
box appeared where participants typed the numbers they
had just heard. They had up to 30 seconds to respond and
could press a “Next” button to proceed. If no response was
submitted after 30 seconds, the following list was displayed
automatically. This protocol was repeated 30 times.

After an optional short break following the first task, in-
structions and a practice trial were then presented for the
serial letter recall task, following the same format as the
main trials. The six letters were presented as three succes-
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sive pairs at a rate of two pairs per second. Each new pair
appeared while the previous ones remained on the screen,
and all disappeared together before the recall phase. Par-
ticipants were instructed to enter the six letters in the exact
order they were presented. Unlike the digit span task, this
interface included six pre-arranged input boxes— three for
each letter pair —since this task evaluated order accuracy
rather than memory span. As in the previous task, partic-
ipants had 30 seconds to respond or could press “Next” to
continue. Each task lasted approximately 10 to 15 minutes,
totaling 45 to 60 minutes to complete the study. At the end
of the second task, participants were asked to self-evaluate
their performance and attention throughout the study.

Scoring

For the digit span task, we followed the method used by
Woodworth and Schlosberg (1954), as adapted by Martin
(1978), which determines a participant’s digit span by iden-
tifying the longest list length recalled twice, with partial
credit awarded for correct performance on longer lists.
This scoring system accounts for both consistency and
upper-bound capacity by combining base span with a frac-
tional value for sequences attempted beyond, assigning a
base score with fractional increments for partial comple-
tions. Firstly, the base value is the maximum length of digit
lists that the participant can recall correctly. For example,
if a participant could correctly recall all lists of three to six
digits, including the list of six, the base value would be six.
Secondly, for the calculation of successes above the base
value, we need to assess how often the participant succeeds
in recalling lists of digits longer than the base value. Each
success above the base value adds a third of a point to the
total score. For example, if a participant correctly recalls all
lists, including six digits, succeeds twice with a seven-digit
list and once with a nine-digit list, the total score is calcu-
lated as follows: 6 (base value) + 2/3 (success with seven
digits) + 1/3 (success with nine digits) = 7.

For the order recall, consistent with Martin’s (1978)
original study, two distinct scoring methods were used to
evaluate the responses of the 79 participants: strict criteria
and lenient criteria. The average performance of the par-
ticipants was calculated using these two formats. For the
strict recall condition, an item was considered correct if it
was reported in the proper position, earning one point for
each letter that matched. The total score was therefore the
sum of the letters correctly memorized, with a maximum
of 6 points if the entire sequence was recalled correctly.
The lenient criteria, on the other hand, is more tolerant. An
itemwas considered correct if it was inputted by the partic-
ipant, regardless of the position in which it was reported.
The total score is therefore the sum of correctlymemorized
items, with amaximum of 6 points, but this time the partic-

ipant can earn points even for minor errors in letter order.
This mode of coding acknowledges partial recall and more
accurately reflects the participant’s level of memory, even
in cases of minor errors in order or position.

Statistical analysis

To carry out the statistical analyses and generate the fig-
ures, R program and Excel were used. Mean scores and
standard deviations were calculated for the digit span task,
as well as for the serial letter recall task, using both strict
and lenient scoring criteria. Data was analyzed to eval-
uate correlations between performance on the digit span
and serial letter recall tasks, following the approach used
by Martin (1978). Three Pearson correlations were com-
puted to assess the relationships between (1) digit span and
strict order recall, (2) digit span and lenient order recall,
and (3) strict and lenient order recall scores. Additionally,
a split-half analysis, using the Spearman-Brown coefficient,
was conducted to assess the reliability of the lenient cor-
rection in the ordered recall task. Finally, we conducted
a t-test analysis to check whether there were significant
differences in performance between our younger partici-
pants (aged 18–30) and our older participants (aged 31 and
above). For all these analyses, statistical significance was
set to α = 0.05.

Results

The total sample (N = 79) had a mean digit span of 3.82
(SD = 1.86, range = 0 to 9), indicating substantial in-
terindividual variability. The mean recall accuracy for the
strict method was 0.62 (SD = 0.25) and 0.66 (SD = 0.25)
for the lenient method. The strict and lenient recall mea-
sures were strongly correlated among all participants (r =
0.99, p < 0.001), indicating a near-linear relationship be-
tween the two measures. Both strict recall (r = 0.33,
p = 0.004) and lenient recall (r = 0.34, p = 0.002) showed
a moderate correlation with the digit span. A split-half
reliability analysis was conducted on the lenient recall to
confirm the internal consistency, since it was done in the
original study. The Spearman-Brown coefficient was 0.80
(p < 0.001), supporting internal consistency.

The sample was divided into two groups to compare
the results with those of the original study (see Figure 2).
Group 1 (N = 54) consists of participants aged 17 to 30
years, with an average age of 21.78, which is comparable
to the age group of the original study. Group 2 (N = 25)
consists of participants aged 31 years or older, with an av-
erage age of 54.6. When analyzed by age group, Group
1 had higher recall scores for strict recall (M = 0.69,
SD = 0.2) and lenient recall (M = 0.73, SD = 0.21)
than Group 2 (strict: M = 0.48, SD = 0.27; lenient:
M = 0.52, SD = 0.27). Group 1 had a similar score on
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the digit span (M = 3.71, SD = 1.99) compared to Group
2 (M = 4.05, SD = 1.57), with no significant differences.
In Group 1, strict and lenient recall remained highly cor-
related (r = .98, p < .001), and both were moderately
correlated with digit span (strict: r = .55, p < .001; le-
nient: r = .58, p < .001). The R2 for the strict and lenient
recalls were respectively 0.301 and 0.332; in other words,
30.1% of the variation in the strict recall can be explained
by the variation in the digit span, and the variation in the
digit span can explain 33.2% of the variation in the lenient
recall. In older adults, strict and lenient recall were also
highly correlated (r = 0.99, p < 0.001); however, no sig-
nificant correlations were observed with digit span.

Independent sample T-tests were conducted to find sig-
nificant differences between the two groups. The tests in-
dicated no significant differences between the age groups
in digit span. However, Group 1 outperformed Group 2 in
both strict recall (t(77) = 3.68, p < 0.001) and lenient re-
call (t(77) = 3.68, p < 0.001).

Discussion

The results obtained in the current study of Martin’s (1978)
second experiment are consistent with the hypothesis that
digit span is a reliable predictor of other memory tasks.
However, our findings only partially align with those re-
ported byMartin (1978). The results show significant, albeit
weak, correlations between digit span scores and scores on
the two serial recall tasks among all participants (r = 0.32
for strict recall and r = 0.34 for lenient recall; see Table 1),
suggesting that individuals scoring higher on the digit span
tend to perform better on immediate recall tasks. These
results aligned with the original study to a greater extent
among the group of young adults, with moderate correla-
tions (Group 1) (strict: r = 0.55, p < 0.001, R2 = 0.301;
lenient: r = 0.58, p < 0.001, R2 = 0.332). These results
support the hypothesis that the digit span represents a con-
tributory, but not exclusive, factor inworkingmemory per-
formance.

Furthermore, the similarity between the two correla-
tions, in terms of statistical significance, suggests that the
digit span does not discriminate between the order and
the identity in which the items are recalled. Thus, the
digit span could be a good and equally effective predictor
for both types of information. These results partially con-
firm the findings of Martin (1978), whose original study re-
vealed only significant correlations with the two serial re-
call methods (strict and lenient).

When we divided the sample into two age groups to al-
low comparison with the original study, we observed that
the Group 1 (ages 17-30) scored higher on both the strict re-
call method (M = 0.69, SD = 0.22) and the lenient recall
method (M = 0.73, SD = 0.21) compared to the Group

2 (ages 31 and above), which scored lower on strict recall
(M = 0.48, SD = 0.27) and lenient recall (M = 0.52,
SD = 0.27). The overall mean for the strict and lenient
recalls were similar to the ones in the original study for
the strict recall, with a mean of 0.62 (SD = 0.25) com-
pared to 0.56 (SD = 0.06), and for the lenient recall, with
a mean of 0.66 (SD = 0.25) compared to 0.67 (SD = 0.05;
see Table 3). A surprising discovery was that Group 1 out-
performed Group 2 by recalling both the items and their
order using the two recall methods. In contrast, Group
2 achieved slightly higher, but not significant, digit span
scores (M = 4.05, SD = 1.57) compared to Group 1
(M = 3.71, SD = 1.99). An interesting observation is that,
for Group 1, both recalled tasks were significantly corre-
lated with the digit span. In contrast, for Group 2, no such
correlation was observed between the recall tasks and the
digit span. This lack of correlation, alongside the discrep-
ancy in scores between the ordered recall tasks and the
digit span for Group 2, raises important questions regard-
ing the underlying cognitive and working memory mecha-
nisms. A recent study by Levi and Heled (2024) provides in-
sight into these findings by examining age-related declines
in working memory across different modalities. Their re-
sults showed that digit span performance was generally
stronger than othermodalities, indicating that verbal is the
most skilled working-memory modality and tactile is the
least skilled. Levi and Heled (2024) also reported an age ef-
fect, with younger adults (20-29 years) outperforming older
adults (80-89 years). The weaker performance in the older
group was linked to a general decline in working memory
associated with age-related changes (Levi & Heled, 2024),
which is attributed to alterations in neural structures in the
frontal cortex along with more diffuse and attenuated neu-
ral activity.

Furthermore, their findings showed an interaction be-
tween age and modality. While the younger adults’ group
performed similarly across all modalities, the group of
older adults showed only a significantly better perfor-
mance on the digit span and a more preserved perfor-
mance in the verbalmodality. However, it exhibited declin-
ing performance in the visuospatial and, especially, tactile
working-memory modalities. These findings may help to
explain the discrepancy observed in the present study, as
both ordered recall tasks were presented visually, whereas
the digit span was presented verbally. Given that verbal in-
formation is more resilient to age-related changes, while
visuospatial information declines more with age-related
changes, the modality of presentation likely influenced the
pattern of results (Levi & Heled, 2024).

However, the results of this study differ from those of
the original study. The correlation between the digit span
scores and the strict recall scores is weaker than that re-
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Figure 2 Differences Between the Groups of the Replication and the Original Martin (1978) Study. This figure illustrates
the differences between Groups 1 and 2 from the replication study, in comparison to the original study group from Ex-
periment 2 of Martin’s (1978) study. The two tasks of the studies are illustrated, these being the digit span and order recall
(i.e., strict and lenient correction) tasks. Strict criteria refer to correctly memorized letters, while lenient criteria refer to
correctly inputting the letters regardless of the position in which it was reported.

ported in the original study, namely (r = 0.63, p = 0.01)
in the original study, compared to (r = 0.32, p = 0.004) in
this study. Furthermore, a significant increase in the corre-
lation between digit span scores and lenient serial recall
scores is observed (r = 0.34, p = 0.002). In contrast,
the correlation was not significant in the original study
(r = 0.28, p > 0.05). This difference may be attributed
to the methodological strengths of the current study. We
were able to design a reliable and standardized procedure,
reducing the risk of human error while increasing inter-
nal validity, by utilizing current tools and technology. Addi-
tionally, these differences in correlation levels could be ex-
plained by the greater diversity and larger number of par-

ticipants. This larger sample size may also explain why the
Pearson correlation coefficient is significant in our study,
compared to the one originally published in 1978. The
Spearman-Brown coefficient (0.80, p < 0.001) was there-
fore not necessary, but still helpful in ensuring the internal
validity of the items.

An unexpected result of our study is the sharp decrease
in the average score on the digit span performances among
current participants. While Martin’s (1978) original study
reported a mean of 7.10 (SD = 1.18), our study reveals a
mean of 3.82 (SD = 1.86), which is consistent with citea-
pos(c01) conclusion that the limit of short-term memory is
approximately 4± 1 items.

Table 1 Correlations Among Measures of Replication Study.

Correlation Total Sample (N = 79) Group 1 (17-30) Group 2 (31+)
Strict vs. Lenient Recall r = .99, p < .001 r = .98, p < .001 r = .99, p < .001
Strict Recall vs. Digit Span r = .33, p = .004 r = .55, p < .001 r = .06, ns
Lenient Recall vs. Digit Span r = .34, p = .002 r = .58, p < .001 r = .06, ns

Note. ns means not statistically significant (p > 0.05)
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Table 2 Group Means and Standard Deviations of the Replication and the Original Martin 1978 Study

Total Sample
Measure (N=79) Group1 (17-30) Group 2 (31+) Martin (1978)
Digit Span 3.82 (1.86) 3.71 (1.99) 4.05 (1.57) 7.1 (1.18)
Strict Recall 0.62 (0.25) 0.69 (0.22) 0.48 (0.27) 0.56 (0.06)
Lenient Recall 0.66 (0.25) 0.73 (0.21) 0.52 (0.27) 0.67 (0.05)

Nevertheless, these results reveal a nearly 50% drop
in average performance compared to participants in the
original study, indicating the presence of potential exter-
nal influences on performance in our sample. Several stud-
ies have documented a slowdown, or even reversal, of the
Flynn effect, which denotes an increase in population in-
telligence quotient (IQ) throughout the 20th century, sug-
gesting a stagnation of IQ in certain populations (Bratsberg
& Rogeberg, 2018). According to a study by Ritchie and
Tucker-Drob (2018), social and technological changes over
the past few decades have created cognitively impover-
ished environments, which may lead to a decline in cogni-
tive abilities. Furthermore, a recent meta-analysis showed
evidence that excessive screen-time exposure in children is
associated with an increased risk of attention-related diffi-
culties such as ADHD (Liu et al., 2024). Additionally, a sub-
set of participants might have been presented with undiag-
nosed attention disorders, such as ADHD,which are known
to impair working memory performance (Martinussen et
al., 2005). Given the increasing prevalence of ADHD in re-
cent decades (Xu et al., 2018), this trend may partially ex-
plain the lower digit span observed in the present study.

Strengths

This study represents the very first replication of Martin’s
(1978) study, as no other research has attempted to verify
the possible presence of a Type 1 or Type 2 error. First,
our sample size (n = 79) is significantly larger than that
of the original study (n = 16), and the age range of our
participants (17-74 years) is also much broader compared
to that of the original study (18-30 years). This may pro-
vide a more accurate representation of the population, a
more appropriate observation of the measured effect re-
lated to memory capacity, and more generalizable results.
Another strength of this replication is the inclusion of a
socio-demographic questionnaire, which provided a bet-
ter characterization of participants and better control over
certain individual variables, such as age, that can influ-
ence participants’ performance and results. Furthermore,
the integration of a break between the two tasks helped re-
duce the effects of fatigue and optimize participants’ con-
centration. The use of modern tools and technologies con-
tributed to minimizing variability in task administration
and data collection, thereby ensuring greater reliability in

the execution of the measures used, combined with stan-
dardized procedures, which strengthens the validity of the
results obtained. Finally, although methodological adjust-
ments were made, our replication remains faithful to the
key elements ofMartin’s (1978) original study, ensuring sci-
entific continuity, while adapting it to current standards in
scientific research.

Limitations

Despite its strengths, our study has several limitations. Al-
though the use of modern technology facilitated recruit-
ment and protocol administration, it also represents a sig-
nificant limitation. Participants completed the tasks online,
in a semi-controlled environment, without supervision,
which introduced variability in administration conditions
(e.g., distractions, technical issues, distorted responses, un-
familiarity with technology). Unlike Martin’s (1978) orig-
inal study, our protocol did not ensure control over the
testing environment, which may have influenced partic-
ipants’ performance. Furthermore, another limitation of
our study is that it was not a fully faithful reproduction
of the original study. The absence of counterbalancing the
order of sequences using a Latin square may have led to
practice or order effects. Finally, some participants may
have used visual or spatial strategies, relying on personal
sequences drawn from their own experiences, which could
have influenced their performance.

Conclusion

This study aimed to replicate Martin’s (1978) work to as-
sess whether digit span constitutes a reliable predictor of
individual differences in short-term memory, specifically
in relation to order memory versus item memory. The re-
sults suggest significant correlations between digit span,
and both ordered recall measures (strict and lenient), in-
dicating that digit span can indeed reflect particular cogni-
tive abilities, such as item memory and memory for their
order of presentation. These findings highlight the limita-
tions of the digit span test as a stand-alone measure of cog-
nitive capacity. Furthermore, the ongoing debates about
the actual capacity of working memory, ranging between
4±1 items (Cowan, 2001) and 7±2 (Miller, 1956), reinforce
the idea that individual differences can only be understood
through a multifaceted approach. Additionally, the mod-
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ern methodology employed in this replication, including a
more diverse sample and the use of digital technologies,
may provide a more comprehensible overview of the po-
tential generalizability of the results. However, it also in-
troduces potential confounding factors, such as external
distractions or technical difficulties. It is therefore essential
to account for these variables in future studies by further
standardizing experimental conditions. To summarize, this
replication enriches the literature onworkingmemory and
underscores the importance of the ongoing empirical vali-
dation of measurement tools in cognitive psychology.

Suggestions

Regarding future research directions, it would be relevant
to replicate Martin’s (1978) study once again, this time in-
corporating a verbal span test that simultaneously assesses
both itemmemory andmemory for their order of presenta-
tion. It would also be worthwhile to examine the relation-
ship between digit span and other types ofmemory beyond
serial recall. A more in-depth exploration of cognitive fac-
tors, including individual differences such as age, general
cognitive abilities, and demographic variables, could help
better understand generational effects and contextual in-
fluences. Moreover, the use of varied stimuli (e.g., words,
images) and pre-established, balanced stimulus lists could
enhance the validity of themeasurements. A controlled ex-
perimental environmentwould also helpminimize distrac-
tions and ensure uniform testing conditions. Finally, the
use of neuroimaging techniques, such as EEG and fMRI,
could provide valuable insights into the brain activity in-
volved in different phases of memory processing, thereby
deepening our understanding of the mechanisms underly-
ing memory span.
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